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EXECUTIVE  SUMMARY 


The  Simulator  Evaluation  Specialists  (SESs)  of  the  National  Simulator  Program  (NSP) 
are  overseeing  the  highly  complex  and  specialized  simulation  equipment,  widely  used 
in  pilot  training,  with  little  or  no  technical  training  in  this  arcane  field.  That 
they  have  been  doing  an  outstanding  job  attests  to  their  enthusiasm,  dedication, 
and  interest.  This  situation  cannot,  however,  continue  indefinitely.  If  the  NSP 
is  to  realize  its  full  potential,  maintain  professional  stature,  and  continue  to 
police  this  increasingly  innovative  segment  of  the  industry,  organized,  coherent, 
and  relevant  technical  training  programs  must  be  developed  and  utilized. 

This  report  finds  the  need  for  this  technical  training  to  be  genuine  and  urgent  and 
recommends  formats  and  fortuns  for  its  Immediate  acquisition. 
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INTRODUCTION 


The  use  of  airplane  simulators  in,  and  in  support  of,  flight  training  is  today 
universally  and  aggressively  supported  by  the  industry  as  well  as  the  Federal 
Aviation  Administration  (FAA) .  These  flight  training  simulators  are  highly  complex 
devices  which  use  computers  to  join  the  sciences  and  the  arcane  arts  to  create  the 
ultimate  special  effect,  flight  without  flying.  More  importantly,  the  total 
ambience  generated  within  their  interiors,  by  this  intelligent  melange  of 
mathematics,  physics,  computer  science,  physiology,  and  a  host  of  other  disciplines 
too  numerous  to  mention,  cannot  be  easily  distinguished  from  an  actual  operating 
aircraft  cockpit.  In  order  to  quantify  and  assign  the  training  value  attributable 
to  a  given  simulator,  used  in  place  of  actual  airplane  flight  time,  the  Agency  has 
promulgated  standards  to  which  these  devices  must  conform.  The  responsibility  of 
assuring  and  enforcing  the  conformance  of  these  aircraft  flight  training  simulators 
and  flight  training  devices  with  these  standards  has  been  given  to  the  National 
Simulator  Program  (NSP' .  The  cutting  edge  of  the  program's  evaluation  efforts  is 
the  team  of  15  Simulator  Evaluation  Specialists  (SESs)  (figure  1),  who  are  about 
equally  resident  in  the  Project  Development  Section  and  the  Field  Section.  The 
Project  Development  Section  is  located  in  Atlanta,  GA,  at  the  Southern  Region 
Headquarters,  and  the  Field  Section  is  dispersed  among  Flight  Standards  District 
Offices  (FSDOs)  as  noted  in  figure  1.  These  inspectors,  though  assisted  and 
supported  by  the  remainder  of  the  organization,  must  decide,  after  the  systematic 
administration  of  objective  and  subjective  tests,  and  the  application  of 
considerable  judgment,  whether  a  given  device  meets  the  appropriate  standards  and 
accurately  replicates  the  subject  aircraft.  This  they  have  been  doing  in  a  most 
professional  and  competent  manner  since  the  program's  inception  in  1981. 

However,  there  is  no  formal  training  program  in  the  fundamental  technicalities  and 
techniques  of  simulator  mechanization  existing  for  this  aviation  safety  inspector 
specialty.  Therefore,  all  the  special  skills  and  knowledge  required  to  understand 
simulator  operation  and  functioning  must  be  acquired  through  on-the-job 
associations,  independent  study,  or  other  ingenious  pursuits. 

In  order  to  alleviate  this  almost  total  reliance  on  unstructured  learning  and  to 
assure  an  organized,  coherent,  and  relevant  training  program,  the  National 
Simulator  Program  Manager,  (NSPM)  has,  under  the  auspices  of  the  1991  Executive 
Potential  Program,  commissioned  this  study  of  technical  training  needs  and 
appropriate  technical  training  opportunities.  This  report  will  evaluate  pertinent 
existing  short  courses,  in  and  out  of  the  Agency,  and  will  compare  them  to  a 
suggested  ideal  curriculum.  The  result  of  this  effort  will  be  specific  suggestions 
and  recommendations  to  the  NSPM  on  ways  to  fill  this  training  vacuum. 
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RESULTS  AND  DISCUSSION 


The  effort  to  investigate  training  requirements  for  the  SES  and  to  proffer 
recommendations  in  keeping  with  the  results  of  that  investigation  is  divided  into 
five  parts.  They  are: 


1.  THE  TASK 

Just  what  is  it  that  these  specialists  do  and  will  be  asked  to  do  in  the 
foreseeable  future;  and  does  this  activity  require  or  will  it  be  enhanced  by 
technical  knowledge  and  training? 


2.  PREPARATION 

What  effect  does  and  will  previous  education,  training,  and  experience  have  upon 
the  specialists'  need  for,  acquisition  of,  and  receptivity  to  specific  training 
initiatives? 


3.  OBJECTIVE 

What  will  be  the  objective  of  this  training  and  can  that  objective  be  quantified 
and  measured? 


4.  IDEAL  CURRICULUM 

What  elements  should  a  curriculum,  which  will  satisfy  the  above  uncovered  needs, 
have?  Should  the  Agency  undertake  to  generate  and  teach  such  a  curriculum 
internally  or  seek  other  alternatives? 


5.  SHORT  COURSES.  EXTANT 

Are  there  any  existing  courses  that  meet,  or  can  be  adapted  to  meet  the  identified 
needs  of  the  program? 
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1.  THE  TASK 


The  principal  and  unique  duty  of  the  SES  is  the  conduction  of  initial  and 
recurrent  evaluations  of  flight  training  simulators  for  which  FAA  approval  is 
sought.  Additional  duties  for  members  of  the  Project  Development  Section,  in  which 
the  Field  Section  has  been  invited  to  participate,  include  the  development  of 
directives,  advisory  circulars,  and  regulatory  recommendations.  A  collateral  duty 
for  Field  Section  members  is  the  surveillance  of  simulators  geographically  grouped 
near  their  domicile.  However,  simulator  evaluations  are  the  primary  focus  of  both 
sections'  activities. 

Inspectors  were  accompanied  on  several  initial  and  recurrent  evaluations 
specifically  for  this  report,  in  order  to  obtain  a  current  assessment  of  the 
factors  involved.  Technical  interactions  between  inspectors  and  simulator  sponsors 
were  observed  and  sponsor  comments  were  invited.  These  evaluations  are  conducted 
in  accordance  with  reference  1.  In  order  to  effectively  conduct  these  evaluations, 
the  specialist  requires  aircraft- specific  knowledge  and  training,  which  is 
adequately  possessed  and  addressed  by  references  2,  3,  4,  5;  and  generic  simulator 
knowledge  and  training,  which  has  been  neglected.  The  inspector  must  observe, 
interpret,  and  evaluate  objective  test  results,  which  are  presented  in  tabular  or 
graphical  format,  in  accordance  with  pertinent  Agency  documents.  The  specialist 
must  also  subjectively  evaluate  the  simulator,  for  accurate  replication,  by 
executing  flight  scenarios  usually  performed  in  the  aircraft  and  comparing  the 
recollection  of  aircraft  response  to  that  of  the  simulator. 

At  the  completion  of  all  tests,  the  specialist  conducts  an  out-briefing  for 
the  simulator  operator  where  the  total  evaluation  and  equipment  performance  is 
reviewed.  Can  all  this  be  successfully  done  without  an  in-depth  knowledge  and 
understanding  of  the  mechanics  of  simulator  mechanization?  Yes!  As  can  be 
enthusiastically  attested  to  by  the  excellent  reputation,  both  personally  and 
professionally,  of  the  highly  accomplished  professional  pilots  who  are  the  SESs; 
and  by  the  respect  in  which  they  and  the  NSP  are  held  by  the  industry. 

Can  it  continue  to  be  successfully  done  and/or  is  the  situation  desirable? 
No!  This  situation  is  not  fully  in  accord  with  the  "...  FAA  team  of  technical 
experts  ..."  envisioned  by  Order  8000.48  (reference  6)  which  commissioned  the 
National  Simulation  Evaluation  Team  (NSET) ,  predecessor  organization  to  the  NSP, 
in  1981,  nor  with  the  "  .  .  .recognized  national  expert  and  consultant  with  a 
high  level  of  technical  knowledge  and  professional  expertise  concerning  state-of- 
the-art  aircraft  simulation  .  .  ."of  their  current  position  descriptions 
(reference  7).  Not  only  that,  but  as  simulators  become  even  more  sophisticated  and 
able  to  generate  the  flawless  Illusion,  they  will  demand  more,  much  more,  from  the 
technical  acumen  of  their  purveyors  and  their  overseers. 

One  particular  area  of  concern  is,  during  the  out-briefing,  or  if 
difficulty  is  encountered  while  testing  is  in  progress,  when  the  specialist  is 
expected  to  converse  knowledgeably  with  the  simulator  operator.  This  dialogue 
might  include  the  merits  of  test  results  in  contention  and  perhaps  speculation 
on  the  cause  of  and  remedies  for  observed  discrepancies.  While  it  may  not  be 
necessary  or  desirable  for  the  specialists  to  be  able  to  design,  build,  or 
program  a  simulator  extemporaneously,  they  should  be  able  to  comfortably  discuss 
all  aspects  of  simulator  technology  with  operator  personnel.  Additionally,  the 
recent  approval  of  Advisory  Circular  120-45A,  Airplane  Flight  Training  Device 
Qualification  (reference  8) ,  which  authorizes  FAA  approval  of  flight  training 
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devices  through  Level  5  by  FSDO  Inspectors  consulting  with  the  NSP,  exacerbates 
this  situation.  When  these  FSDO  inspectors  seek  out  their  consultants  with 
simulator  questions,  a  great  many  of  which  will  be  technical,  they  will  expect 
correct  responses  delivered  with  the  confidence  and  authority  borne  of  knowledge 
and  familiarity. 


2.  PREPARATION 


The  SESs  are  typically  and  traditionally  chosen  from  the  Air  Carrier 
Operations  Inspector  ranks.  This  means  that  they  are  accomplished  pilots,  are 
familiar  with  the  FAA  in  general,  flight  standards  in  particular,  and  have  had 
extensive  flight  training,  much  of  it  using  simulators.  Occasionally,  a  recruit  is 
garnered  from  other  agency  sources  and  even  more  rarely  from  industry,  but  all  are 
expert  airmen.  The  transference  of  this  aviation  expertise  to  simulator  evaluation 
and  testing  is  easily  understood,  particularly  the  familiarity  with  tabular  and 
graphical  data  presentations  and  its  application  to  objective  testing. 
Understandably,  flying  and  increasing  their  repertoire  of  type  ratings,  aircraft 
qualifications  and  proficiency,  in  support  of  their  subjective  testing,  is  their 
principally  voiced  concern.  An  item  of  considerable  interest  to  the  specialists  in 
this  area  is  the  actual  and  simulated  Implementation  and  operation  of  flight 
management  systems  and  other  highly  automated  and  computerized  systems  associated 
with  the  new  generation  of  aircraft.  However,  a  solid  underlying  interest  in 
simulator  mechanics,  by  the  specialists,  could  also  be  detected. 

A  poll  of  the  essentially  IS  evaluation  specialists  currently  with  the 
program  shows  that  educational  background  is  effectively  equally  divided  between 
those  with  technical  degrees,  those  with  nontechnical  degrees,  and  those  without 
degrees.  However,  all  have  shown  a  high  receptivity  and  tolerance  for  technical 
presentations  by  virtue  of  their  extensive  pilot  training,  regardless  of  prior 
academic  preparation.  Thus,  training  aimed  at  the  middle,  the  nontechnically 
degreed,  should  prove  the  most  appropriate. 


3.  OBJECTIVE 


The  FAA  has  traditionally  trained  personnel  to  a  quantifiably  identifiable 
level  of  expertise  known  as  the  training  objective.  That  objective  stated  at  the 
outset  is  always  definitive,  specific,  and  measurable.  It  is  not  so  with  this 
proposed  training.  This  training  proposes  to  educate  specialists  in  the  aura  of 
technical  simulation  activity.  Another  salient  characteristic  of  traditional  FAA 
training  is  that  it  begins  at  a  known  starting  point  by  the  careful  specification 
of  prerequisite  requirements  so  that  the  objectives  can  be  met  without  redundancy 
or  oversights.  It  is  not  so  with  this  proposed  training.  A  composite  target 
student  body  has  been  identified.  This  was  necessitated,  as  previously  noted, 
because  of  the  diversity  and  range  of  academic  backgrounds  among  specialists.  This 
target  student  and  average  simulator  specialist  is  a  college  graduate  with  a  non¬ 
physical  science  degree.  Hence,  the  prerequisite  for  this  training  will  simply  be 
membership  or  an  abiding  interest  in  the  NSP. 


5 


Historically,  the  agency  has  sought  to  qualify  its  surveillance  and 
enforcement  personnel  to  a  standard  vhich  is  at  least  the  equivalent  of  that  of  the 
industry  counterparts  being  regulated.  In  the  case  of  the  SES,  this  policy  is 
'vobably  neither  feasible  nor  desirable  due  to  the  disparity  in  skills  between 
agency  and  industry  representatives.  To  wit  the  heavy  emphasis,  as  forcefully 
expressed  in  Order  8000. 48B  (reference  5),  that  SESs  be  rated,  proficient,  and 
current  pilots  in  the  aircraft  type  which  the  simulator  being  evaluated  replicates. 
This  emphasis  on  pilot  proficiency  for  the  specialists  is  totally  appropriate  since 
the  ultimate  justification  for  the  simulator's  existence  is  as  a  training  and 
testing  tool.  A  tool  which  must  convince  the  evaluator,  and  subsequently  the 
student,  of  its  authenticity  in  order  to  assure  that  the  learning  it  Imparts  is 
transferable  to  reality.  Operator  and  manufacturer  personnel  do  not  usually,  nor 
are  they  required  to,  hold  pilot  qualification,  though  they  may  be  extremely 
knowledgeable  of  the  aircraft  characteristics.  However,  they  are  far  more  astute 
about  the  functioning  of  the  simulator.  To  imbue  the  average  simulator  specialist 
with  the  same  level  of  simulator- facilitating  expertise  as  the  operating  or 
manufacturing  personnel  would  engender  a  training  program  of  awesome  proportion,  as 
would  qualifying  most  operator  personnel  to  the  same  level  of  airmanship  as  the 
specialists . 

Therefore,  the  objective  of  this  training  is  not  to  enable  these 
specialists  to  be  facile  manipulators  of  intricate  mathematical  expressions  or 
artful  applicators  of  scientific  phenomena,  although  these  outcomes  are  not 
objectionable.  Rather,  the  objective  is  to  enable  them  to  become  conceptually 
aware  of  and  knowledgeably  conversant  with  the  details  of  flight  training  simulator 
technology.  If  it  is  absolutely  necessary  that  a  quantifiable  objective  be 
specified,  then  training  is  sought  to  no  less  than  the  comprehension  level.  Agency 
Order  AC  3000. 18D  (reference  9)  defines  comprehension  as  "  .  .  .  knowledgeable  of 
how  and  why  a  procedure  or  action  should  be  performed.  The  student  knows  what  is 
being  said  and  can  use  the  material  to  a  limited  degree.  .  . ” 


4.  IDEAL  CURRICULUM 

The  objective  of  this  course  will  be  to  train  or  refresh,  as  appropriate, 
SESs  to  a  high  level  of  conceptual  awareness  about  the  latest  techniques  in 
simulator  mechanization,  construction,  and  operation.  Since  there  is  no  desire  to 
produce  engineers  ready  and  able  to  design  and  build  breakthrough  simulators  on  the 
spot,  it  will  not  be  necessary  to  confound  the  students  with  an  overwhelming 
presentation  of  technical  minutiae.  A  key  characteristic  of  this  curriculum 
should  be  its  ability  to  fully  explore  areas  of  expressed  student  interest  at  an 
academic  level  appropriate  to  that  expression.  Therefore,  scheduling  and  content 
must  be  flexible  and  instructors  must  be  thoroughly  versed  in  their  subjects. 

The  ideal  curriculum  would  consider,  but  not  be  limited  to,  the  following 
major  elemental  simulator  components  at  a  depth  suitable  for  the  identified  NSP 
target  audience.  The  subject  areas  need  not  be  presented  as  contiguous  blocks  as 
shown,  since  interleaving  the  interdependent  material  would  greatly  enhance  the 
overall  presentation. 
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a.  Mathematical  Modeling 


The  overall  concern  in  this  area  is  to  present  the  necessary  and  vital 
information  without  becoming  bogged  down  in  a  lot  of  elegant  manipulation  of 
expressions  or  with  irrelevant  digressions.  The  emphasis  should  be  on  graphical 
and  pictorial  presentations  of  the  universality  of  the  dynamics  of  the  mass ,  dash 
pot,  spring  combination,  and  the  differential  equation  it  produces.  Other  key 
analytical  concepts  that  should  be  explored  and  compared  here  are  the  following: 

(1)  Difference  equations 

(2)  Transfer  function 

(3)  Time  Domain 

(4)  Frequency  Domain 

(5)  S- Plane 

(6)  Z- Plane 

Also  to  be  mentioned  is  the  necessity  of  solving  six  equations 
simultaneously  and  the  role  of  stability  derivatives  in  their  derivation.  And 
finally,  the  dynamics  and  mechanics  of  the  cockpit  flight  controls  and  instruments 
should  be  thoroughly  discussed. 

b.  Computers  and  Programming 

The  major  thrust  here  is  the  digital  computer,  but  a  short  period 
devoted  to  analog  computation  would  not  be  wasted  since  many  builders  still  use 
some  small  analog  subassemblies,  and  this  technology  is  still  alive  and  well  in 
many  flight  training  devices.  In  the  area  of  digital  computers,  after  a  thorough 
discussion  of  architecture  and  hardware  trends,  programming  languages  should  be 
presented.  Some  key  concepts  in  this  area  are  the  hierarchy  of  machine,  assembly, 
and  compiler  languages  and  the  utility  of  various  operating  systems  in  simulation. 
Several  specific  languages  should  be  briefly  examined  with  emphasis  being  placed  on 
ADA  as  the  Department  of  Defense  (DOD)  standard. 

c.  Motion  Systems 

The  emphasis  here  will  certainly  be  on  the  6- leg  hydraulicly  actuated 
6”  of  freedom  synergistic  motion  base,  as  it  has  become  the  industry  standard. 
However,  there  exist  a  sufficient  number  of  different  configuration,  degree  of 
freedom  combinations,  to  pique  the  interests  of  all. 

d.  Visual  Systems 

A  thorough  examination  of  current  and  past  visual  systems,  including 
theoretical  and  practical  aspects  of  image  generation,  should  be  conducted. 

Emphasis  should  be  placed  on  the  limitations  and  unique  characteristics  of  various 
systems.  Of  course,  examination  of  experimental  and  developmental  visual  systems 
is  desirable.  Optical  theory  sufficient  to  explain  and  supportive  of  compatibility 
requirements  with  the  human  eye,  in  the  simulator  environment,  should  be  presented. 
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e .  Physiology  of  Pertinence 


It  is  important  for  any  flight  training  simulation  aficionado  to  be 
aware  of  Che  pertinent  human  physiology  which  is  being  fooled.  As  pilots,  the 
specialists  are  undoubtedly  acutely  aware  of  the  human  foibles  and  limitations 
related  to  flight.  Howeyer,  it  is  felt  that  an  intense  reyiew  is  bound  to  uncoyer 
some  new  material.  Particular  emphasis  should  be  placed  on  the  yestibular  system, 
the  motion  perception,  the  yisual  acuity,  and  the  limitations.  The  quality  and 
accuracy  of  simulator  replication  and  its  impact  upon  acquisition,  retention,  and 
transfer  of  skills  would  also  be  appropriate.  An  area  of  particular  interest  to 
the  evaluation  specialist  would  be  what  activities,  behaviors,  or  procedures  would 
best  assure  that  their  evaluations  are  truly  a  comparison  of  simulator  to  aircraft 
and  not  simulator  to  simulator  or  even  a  single  simulator  to  itself. 

f .  Laboratory 

It  is  felt  that  periodic  sessions  allowing  hands-on  contact  with  an 
operating  simulator  would  enhance  the  understanding  of  everyone  associated  with  the 
NSP.  Accordingly,  students  should  be  ?ble  to  program  some  aspect  of  the  simulator 
and  examine  the  results  of  their  handiwork.  Also,  various  coefficients  of  the 
aerodynamic  model  might  be  varied  to  rectify  real  or  imagined  faults  or  to  measure 
what  deviation  from  the  norm  is  required  before  an  evaluator  would  notice  the 
abnormality. 

g.  System  Integration 

The  methodology  for  joining  of  the  foregoing  technologies  into  a 
unified  coherent  cooperative  system,  the  flight  training  simulator,  is  not  always 
obvious.  Some  consideration  of  the  why  and  wherefore  of  the  many  necessary  design 
tradeoffs  will  undoubtedly  explain  many  perplexing  design  outcomes. 


5.  SHORT  COURSES.  EXTANT 

There  are,  at  the  present  time,  four  relevant  short  courses  (each  of  which 
is  approximately  1  week,  5  class  days,  in  duration)  available.  One  of  these 
courses  is  offered  within  the  Agency  and  the  remainder  out -of -Agency.  The  three 
out-of-Agency  courses,  whose  announcements  are  included  in  appendix  A,  are  offered 
at  the  Massachusetts  Institute  of  Technology  (MIT) ,  The  State  University  of  New 
York  at  Binghamton,  N.Y. ,  and  the  Cranfield  College  of  Aeronautics,  Cranfield, 
England.  Each  of  the  courses  is  offered  once  a  year  at  approximately  the  same 
time . 


It  is  interesting  to  compare  the  introduction  or  objectives,  as  well  as 
the  tuition  of  each  course  as  stated  in  the  announcements.  It  is  reported  by 
attendees  at  these  courses  that  the  actual  thrust  and  presentation  closely  follows 
the  descriptive  statements.  Only  the  Binghamton  course  was  personally  attended 
during  this  study.  The  content  and  delivery  at  Binghamton  did  accurately  reflect 
the  announced  objectives.  Therefore,  it  is  felt  that  the  course  announcements, 
along  with  attendee  comments,  can  be  used  to  evaluate  and  compare  the 
appropriateness  of  these  courses  for  this  purpose. 
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The  Cranfield  course  is  designed  to  introduce  technical  graduates  to  the 
application  of  the  principles  already  learned  to  the  simulation  environment.  It 
appears  to  be  more  academically  rigorous  than  the  NSP  application  requires,  and  the 
announcement  specifically  states  that  the  course  "will  be  of  great  benefit  to  those 
possessing  a  degree  in  engineering,  physics  or  mathematics".  This  course  is 
clearly  not  aimed  at  the  NSP  target  audience  of  the  nontechnical  degreed. 

There  is  little  in  the  MIT  announcement  to  indicate  how  rigorous  the 
presentation  would  be.  However,  attendees  have  reported  that  the  level  of 
mathematical  involvement  considerably  exceeds  the  NSP  target  level. 

The  Binghamton  course,  from  both  knowledgeable  reports  and  personal 
observation,  strikes  the  desirable  balance  between  the  intellectual  rigor  and 
conceptual  grasp  that  the  NSP  seeks  in  its  training  program.  Of  the  out -of -Agency 
courses,  this  one  best  suits  the  needs  of  the  NSP.  Preliminary  inquiries  with  the 
sponsors  of  this  course  indicate  that  they  would  conduct  the  course  at  a  site 
supplied  by  the  program  for  approximately  $1350.00  per  person  provided  enrollment 
exceeded  35  (see  appendix  B) .  It  is  felt  that  this  figure  could  be  reduced  through 
further  negotiation.  They  are  also  amenable  to  group  registrations  at  their 
regularly  scheduled  presentations  and  would  extend  generous  discounts  to  group 
registrations  of  10  or  more  persons . 

It  should  be  noted  that  each  of  these  courses  carries  with  it  the 
implications  of  after-class  socializing.  The  Cranfield  course  announces  "the 
accommodation  fee  of  230  pounds  covers  full  board  residence  from  Sunday  afternoon 
until  Friday  after  lunch,"  a  clear  indication  that  participants  will  be  eating  and 
socializing  together.  The  MIT  course  promises  .  .an  informal  reception  .  .  . 
at  the  end  of  the  first  day's  class  and  a  dinner  ...  on  Thursday  evening.  .  .  " 
The  Binghamton  course  offers  daily  group  lunches,  an  ‘vening  reception,  and  a 
dinner  with  a  guest  speaker.  The  point  is  that  these  r'uasi-social  functions  are  an 
important  adjunct  to  the  lectures.  A  significant  por.ion  of  the  course  value  is 
contained  in  this  orchestrated  socializing  of  che  professionally  diverse  student 
body. 


Lacking  from  each  of  these  courses,  though,  is  an  element  considered 
equally  important:  laboratory  sessions.  It  is  felt  that,  for  NSP  purposes, 
specialists  during  training  should  experience  the  actual  manipulation  of  simulator 
parameters  and  the  attendant  outcomes .  The  proposed  structure  of  these  laboratory 
classes  was  discussed  in  the  previous  section. 

Agency  training  for  simulator  evaluators  is  scarce  and  lacking  in  depth. 
This  is  undoubtedly  due  primarily  to  the  following  three  reasons: 

a.  The  SESs  are  a  small  group  compared  with  other  Agency  specialties  and 
easily  overlooked. 
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b.  The  SESs  are  usually  recruited  from  other  Agency  specialties  and  are 
considered  fully  trained  in  Agency  policy  and  techniques,  since  they  will  have 
experienced  the  Agency's  considerable  course  offerings  for  Aviation  Safety 
Inspectors,  Airspace  System  Inspection  Pilots,  and  Human  Resource  Managers. 

c.  The  Simulator  Evaluation  Program  appears  to  be  going  well  with  the 
training  policies  now  in  effect.  (The  why  fix  it  if  it  doesn't  appear  to  be  broken 
syndrome,  the  antithesis  of  improvement  and  prevention.) 

As  a  result,  the  only  course  offering  in  the  Agency  inventory  is  Academy 
Course  No.  22102,  Flight  Simulator  Evaluation.  This  course  was  designed,  though  it 
has  been  updated,  to  prepare  Aviation  Safety  Inspectors  (Operations)  to  discharge 
simulator  evaluation  responsibilities  which  they  had  prior  to  1981,  and  the  advent 
of  the  NSP.  It  is  not  the  course  for  experienced  SESs  seeking  to  acquire  or  refresh 
their  technical  expertise  in  flight  training  simulators. 

While  personal  attendance  at  this  course  could  not  be  scheduled  during 
the  period  of  this  study,  careful  examination  of  the  course  materials  (lesson  plan, 
handouts,  etc.)  and  conversations  with  the  instructor  indicate  that  the  major 
emphasis  of  this  course  is  on  the  procedural  and  regulatory  aspects  of  simulator 
evaluation.  There  is  also  Instruction  and  laboratory  practice  in  running  the 
approval  tests  and  in  reading  and  interpreting  the  results .  But  lacking  are  the 
why's  and  wherefore's  of  the  simulator's  mechanizing  foundation.  This  conclusion 
is  borne  out  by  the  Academy  Course  Catalog  description  of  this  offering  shown  in 
appendix  C. 

This  course,  while  excellent  for  FSDO  inspectors,  particularly  in  light  of 
the  flight  training  device  evaluation  authorizations  they  have  received  under 
Advisory  Circular  120-45A,  is  of  limited  value  to  the  NSP  SES.  The  NSP  specialist 
is  better  served  by  acquiring  the  procedural  aspects  of  simulator  evaluation 
through  on-the-job  experience  and  should  seek  the  in-depth  technical  exposure  in 
other  forums. 

One  briefly  examined  area  of  training  that  could  prove  very  beneficial  as 
a  source  of  continued  proficiency  is  Computer  Base  Instiruction  (CBI).  While  this 
training  requirement  probably  does  not  justify  the  development  of  a  new  CBI  course, 
with  its  attendant  outrageous  costs,  the  Agency  does  have  unlimited  access  to  the 
Plato  CBI  System.  Plato  is  the  registered  trademark  for  the  Control  Data  System  of 
Computer  Based  Education  Development  and  Delivery  System.  The  Agency  possesses  a 
Plato  system  installed  on  a  mainframe  computer  at  the  Aeronautical  Center,  under 
the  control  of  AAC-922,  which  is  available  Agency-wide  via  telephone  circuits.  All 
of  the  necessary  communications  software  can  be  ordered  through  the  OATS  contract. 
Resident  in  this  system  is  an  enormous  library  of  interactive  lessons  on  every 
imaginable  subject.  A  search  of  this  data  base,  and  a  joining  of  appropriately 
related  lessons  into  a  coherent  course,  could  prove  fruitful,  and  at  a  cost  much 
less  than  a  full  blown  initial  CBI  development.  Available  time  did  not  allow  a 
full  investigation  of  this  promising  course  option  and/or  adjunct. 
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CONCLUSIONS 


1.  There  is  a  definite  need  for  Simulator  Evaluation  Specialists  (SESs)  to  be 
trained,  albeit  not  to  the  highest  level  of  proficiency,  in  the  what,  why,  and  how 
of  flight  training  simulator  mechanization. 

This  training  need  can  best  be  met,  from  among  the  existing  courses,  by 
the  SUNY  Binghamton  offering.  It  will  be  less  expensive  to  send  groups  of  10  or 
more  students  to  the  Binghamton  campus  for  this  training,  where  they  will  receive 
the  benefits  of  both  the  curriculum  and  extra  curricular  activities . 

2.  In  addition  to  formal  classroom  instruction,  there  is  a  requirement  for 
laboratory  currency.  This  currency  could  be  maintained  and  the  practicalities  of 
simulator  mechanics  examined,  if  laboratory  time  could  be  scheduled  for  the 
National  Simulator  Program  (NSP)  on  the  B-727  Simulator  at  the  Aeronautical  Cer.uer 
or  the  General  Aviation  Simulator  at  the  Federal  Aviation  Administration  (FAA) 
Technical  Center. 

3.  Simulator  specialists  of  the  NSP,  in  the  press  of  everyday  demands  to 
evaluate  and  approve  simulators  for  training,  have  scant  time  to  reflect  upon  the 
mechanization  or  state-of-the-art  that  causes  them  to  go.  The  members  of  the 
Project  Development  Section  have  specific  assignments  when  not  actively  in  the 
field  examining  candidate  simulators.  Members  of  the  Field  Section  have  been 
invited  to  participate  in  these  projects  but  have  received  no  firm  assignments  in 
this  area.  While  time  is  tight,  technical  proficiency,  once  acquired,  should  be 
maintained. 

4.  The  NSP  has  two  annual  3 -day  meetings,  held  at  Intervals  of  approximately 
6  months,  during  which  all  members  of  the  program  come  together  to  discuss  subjects 
of  mutual  concern  and  interest  within  the  program.  Attendance  at  one  meeting, 
while  admittedly  a  small  sample,  indicated  that  subjects  discussed  centered  around 
procedural  and  personnel  issues.  Technical  issues  were  rarely  broached,  and  when 
they  were  broached,  were  not  examined  in  great  depth. 

5.  On-the-job  training  (OJT)  has  been  used  very  effectively  by  the  NSP  to 
initiate  new  SESs  into  the  ways  of  the  program  and  to  maintain  standardization.  No 
single  individual,  however,  has  been  designated  as  OJT  instructor,  and  there  can  be 
loss  of  standardization  under  these  circumstances.  The  possible  loss  of  training 
standardization  can  be  due  to  the  omissions  of  a  series  of  instructors,  each 
assuming  some  vital  training  was  covered  by  another,  thus  leaving  the  trainee  with 
glaring  gaps  in  preparation.  Or  the  possible  loss  of  standardization  can  be  due  to 
the  inevitable  contamination  of  Information  that  occurs  after  several  iterations  of 
transfer  from  seasoned  specialist  to  new  specialist.  Either  or  any  combination  of 
these  effects  can  possibly  result  in  a  total  loss  of  standardization. 

It  is  believed  that  this  unfortunate  outcome  thus  far  has  been  avoided  by 
the  NSP  due  to  its  small,  tightly  knit,  organizational  structure,  and  low  turnover 
rate. 
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RECOMMENDATIONS 


1.  It  is  recommended  that  the  SUNY  Binghamton  Course  be  used  to  fill  the 
training  void  in  simulation  techniques  and  science  now  being  felt  by  the  Simulator 
Evaluation  Specialists  (SESs)  of  the  National  Simulator  Program  (NSP) .  They  should 
attend  the  regularly  scheduled  session  in  Binghamton. 

2.  The  classroom  instruction  in  the  above  recommendation  should  be  augmented 
with  laboratory  exercises  using  Agency  simulators,  if  available.  These  laboratory 
exercises  should  examine  the  effects  of  changes  in  various  key  coefficients  upon 
simulator  response,  extreme  excursions  of  the  actual  dynamics  from  the  ideal  model 
before  subjective  detection,  and  other  timely  investigations.  The  actual 
programming,  and  other  activities  necessary  to  conduct  the  investigations,  should 
be  done  by  the  specialist  in  consultation  with  available  Agency  simulator 
professionals. 

3.  It  is  recommended  that,  rather  than  having  the  Field  Section  participate 
in  the  office  projects,  they  be  designated  to  become  "expert"  in  some  simulator 
subsystem  of  their  own  choosing.  Some  examples  of  candidate  subsystems  are: 

a.  Mathematical  Modeling 

(1)  Aerodynamic 

(2)  Atmospheric 

(3)  Flight  Control  Systems 

(4)  Flight  Controls 

b.  Visual  Systems 

(1)  Image  Generation 

(2)  Image  Projection 

c .  Computers 

(1)  Operating  Systems 

(2)  Hardware 

(3)  Languages 

(4)  Programming 

(5)  Computer-Based  Instruction 

d.  Motion  Systems 

(1)  Washout  Algorithms 

e.  Physiology  of  Pertinence 

(1)  Physiology  of  Motion  Sensing 

(2)  Physiology  of  the  Eye 
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Though  each  member  of  the  Field  Section  should  be  allowed  to  choose  their 
own  area  or  areas  of  in-depth  specialization,  the  same  area  of  interest  could  be 
attended  by  several  members.  Multiple  coverage  and  overlapping  of  interest  areas 
are  seen  as  synergistically  beneficial  and  are  to  be  encouraged  rather  than 
avoided.  However,  an  effort  should  be  made  to  have  at  least  one  person  matched 
with  each  area  to  assure  complete  coverage.  Once  an  area  of  "intense  interest"  is 
selected,  the  specialist  should  be  allowed  to  pursue  and  develop  it  as  an 
independent  investigator.  It  is  suggested  that  members  of  the  Project  Section  also 
be  invited  to  participate  in  this  program.  The  specialists  will  be  expected  to 
become  extremely  knowledgeable  and  conversant  with  their  chosen  area  of  "expertise" 
to  include  currency  with  the  latest  state-of-the-art/science  efforts. 

4.  It  is  recommended  that,  during  the  3-day  semiannual  NSP  meetings,  that 
1  full  day  of  the  agenda  be  devoted  to  technical  discussions.  These  discussions 
could  be  tutorials  (conducted  by  visiting  professors),  state-of-the-art 
presentations  (by  researchers  or  manufacturers) ,  or  other  presentations  of 
technical  interest,  some  conducted  by  "expert”  members  of  the  NSP  (see 
Recommendation  No.  3)  in  their  areas  of  expertise. 

5.  It  is  recommended  that,  at  any  given  time,  one  SES  be  designated  as 
On- the- Job  Training  (OJT)  Instructor  and  charged  with  the  responsibility  of 
assuring  standardization  among  new  specialists.  It  is  recognized  that  there  is 
great  value  in  exposing  new  specialists  to  the  variety  of  viewpoints  that  would  be 
received  by  training  with  several  experienced  specialists.  However,  it  is 
suggested  that  this  exposure  be  postponed  until  after  the  new  specialist  has 
completed  the  initial  OJT  curriculum. 
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APPENDIX  A 


COURSE  ANNOUNCEMENTS 


Massachustns  Institute  of  Technology 

August  7-11. 1989 

Summer  Session  Program  16.36s 


Fundamentals  of  Flight  Simulation 


MIT  ANNOUNCEMENT 


Staff 


Out-tha-window  Vlatial  Olaplays  and 
Ratiuirafnants 

Human  visual  system  characteristics 
Field  of  view 
Infinity  optics 
Flicker  and  update  rate 
Resolution,  contrast,  color 
Depth  cues,  perspectivai  texture 

Display  Implementation 
CGI  systems 

Calligraphic  and  raster  display  systems 

Algorithms  and  tachniquea  for  craatirni 
synthetic  imagery 

Area-of-interest  ar>d  helmet  mounted 
system;. 


lUdon 

luition  for  the  Program  is  $1,300,  due 
and  payable  upon  notification  of  admis¬ 
sion.  Academic  credit  is  not  offered. 

Cancelation/Refund  PoSey 
Ragistranta  who  notify  the  Office  of  the 
Summer  Session  of  carKeliation  of  their 
plana  to  attend  a  program  less  than  one 
month  128  calendar  days)  before  the  start 
date  will  be  charged  a  cancelation  fee  of 
20%  of  the  tuition.  K  the  registrant  does 
rwt  appear  for  the  program,  full  tuition 
will  be  charged.  No  refund  of  tuition  will 
be  mede  to  those  who  arrive  late  or  leave 
before  completing  a  program  in  which 
they  have  been  registered. 


Professor  Laurence  R.  Vbung 
Departmem  of  Aeronautics  and 
Astronautics 
MIT 

Program  Director  and  Instructor 

Professor  Walter  M.  Hollister 
Department  of  Aeronautics  and 
Astronautics 
MIT 

Instroctor 

Professor  Ruud  J.A.W.  Hosman 
Faculty  of  Aerospace  Engineering 
Delft  UniversitY  of  Technology 
The  Netherlands 
Instructor 


Pfeas*  see  information  on  the  beck  of 
this  page. 


MIT  ANNOUNCEMENT 


A- 3 


Important  Information 

Offica  of  tho  Summor  Session 
SO  Amos.  Room  £19-356 
Messachusons  Insmute  of  tKhnologv 
C«mb<idgsi  Messachusons  02139 

Toiophono  16171  253-2101  19:00  am  to  4:30  pml 

Dormitory  (6171  253-6561  (after  4:30  pml 

Talax  92-1473  MITCAM 

FAX  16171  253-8042 

FAX  Vsitficaiion  (6171  253-2101 

Admiaaion  ^ 

In  ordar  to  maimain  highast  standanta,  the  anrod- 
mant  in  aach  Spacial  Summai  Program  is  (imhad 
accordino  to  tha  faeilitias  artd  staff  which  ara  avaif- 
aMa  If  a  program  is  not  ovai-suPscribad.  appliea- 
tiona  for  it  wid  ba  considarad  up  to  ona  waak  bafora 
it  bagina,  navarthalass.  applications  should  ba  sub- 
minad  aa  aarfy  as  poasibla.  Application  forms  can  ba 
obtainad  from  tha  Office  of  tha  Summar  Saaaion. 
Tha  InatitiJta  rasarvaa  tha  tight  to  salact  thoaa  appd- 
cants  wheaa  qualifications  and  axparianca  suggast 
that  they  wid  racaivs  tha  moat  baiMfit  from  tha  pro¬ 
gram  for  which  thay  ara  spplyaig.  Naithar  admission 
nor  dormitory  rasarvationa  ara  transfatabla  awapt 
by  tha  spacific  authoriaation  of  tha  Offica  of  tha 
Summar  Ssasion,  and  than,  only  whan  avidaiKS  of 
tha  quadficationa  of  tha  propoaad  substituta  has 
bsan  filsd  in  sdvanca. 

Occasionady.  it  is  nacaasary  to  cancal  a  program 
aithar  bacauaa  a  kay  fscufty  mambar  will  not  ba 
availabla  or  baeausa  tha  proiactad  anroUmant  is  too 
low.  Evary  affon  is  mada  to  anrtounea  such  a  cartcal- 
lation  at  least  thraa  or  four  weeks  bafora  tha  schad- 
ulad  start  of  tha  program. 

Tha  Maasachusans  Inatituta  of  Ibchnology  admits 
sludanu  of  any  rsca;  color,  sax.  religion  or  national 
or  ethnic  origin  to  ad  rights,  prhrilagas.  programs 
and  acthritiaa  ganarady  accorded  or  mada  availabla 
to  studanta  at  tha  inatituta  It  doaa  not  diacriminata 
againat  aidividuala  on  tha  basis  of  rasa  eolor.  sax. 
sexual  orientation,  radgion.  handicapi  age  or 
national  or  ethnic  origin  in  the  administration  of  its 
aducatioitsi  policies,  admissions  policiaa  scholar¬ 
ship  and  loan  programs  and  athletic  and  othar 
Inatituia-adminittarad  programs  and  activities,  but 
may  favor  US  citizans  or  residants  in  admissions  and 
financial  aid. 

Tha  Institute  hat  adopted  an  affirmativn  action  plan 
expressing  its  continuing  commitmant  to  tha  prirKi- 
pia  of  equal  opportunity  in  education. 

mquiriaa  concerning  tha  InstHuta's  podcias  and  com¬ 
plies  with  applicabis  laws,  statutes  and  ragula- 
tiona  (such  aa  Thla  IX  and  Section  5041  may  ba 
directed  to  Or.  Claranca  G.  Wldiama,  Spacial  Assis¬ 
tant  to  tha  Praskfant  and  Assistant  Equal  Opportu¬ 
nity  Offiesr,  Room  3-221.  (6171  253-5446.  Inquiries 
about  tha  laws  and  about  compliarKa  may  also  ba 
directed  to  tha  Assistant  Secretary  lor  Civil  Rights. 
US  Department  of  Education. 
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Payments  by  Check.  Draft  or  Moitay  Order;  Reg¬ 
istrants  whose  admtssion  has  bean  approved  wid 
receive  a  latter  of  notification  and  invoica  (payment 
to  be  submitted  no  later  than  two  weeks  before  tha 
scheduled  programl.  Payment  should  ba  m  US  dol¬ 
lars  and  sent  directly  to  tha  Office  of  tha  Summar 
Session.  Room  E19-3S6.  MIT.  Cambridge  Mas¬ 
sachusetts  02139.  Bank  transfers  should  ba  mada 
directly  to  tha  First  National  Bank  of  Boston  and 
must  ba  raceivad  no  later  than  tha  Fridsy  prior 
to  tha  program  data  IrKlusian  of  idantifyi^  data 
Inama  program  number  and  kwaica  nurnbarl  with 
tha  wire  tranafar  wid  aid  us  in  propariy  craditing  your 
aceourit.  If  paymant  is  riot  racahr^  by  tha  spaaliad 
data  tha  Inatituta  rasarvaa  tha  right  to  cancal  admia- 
sion  whanavor  othar  appdeantt  ara  saaking  places  ki 
limited  programa 

Contract/Piacfiaaa  Orders:  Ragiatranta  whosa  tui¬ 
tion  and/or  housing  is  to  ba  covarad  by  a  govam 
mant  contract  or  company  purchase  ordar  should 
return  tha  kiMica  wMi  tha  nacaasary  papers  no  latar 
than  two  smaka  bafora  tha  schadulad  program  to 
Office  of  tha  Summar  Session.  Room  E19-3S&  MIT, 
Cambridge  Mastachusatta  02139.  If  it  is  not  poaai- 
Ma  to  obtain  tha  Contract  or  Purchase  Ordar  by  the 
specific  data  tha  registrant  may  submit  a  iattar  of 
authorization  for  paymant.  Enroiknant  bacomas  valid 
only  upon  lacaipt  of  a  Purchaaa  Ordar  or  a  Lattar  of 
Authorization.  Each  Purchase  Order  or  Latter  of 
Authorization  should  kicluda  the  name  of  tha  appli¬ 
cant  as  wad  aa  tha  name  and  program  numbar  for 
which  tha  tuition  is  kitandad.  Govammam  Purchaaa 
Orders  should  hava  prapaymant  authorizstioii. 

Since  housing  charges  lif  enyl  are  not  covarad  by 
govammant  contract  thasa  payments  must  be 
raceivsd  mdapartdamly  from  tha  ragiattant  under 
tha  same  guidalirtas  aa  tha  tuition. 

Please  noM:  A  govammant  eentrset  or  a  rompany 
purchaaa  order  doaa  net  raaama  a  pises  In  a  pro¬ 
gram,  It  must  ba  praesded  ar  accompanied  by  a 
eompiatad  eppiewlon  lor  admtselan. 

Raeaipis:  Rscaipts  ara  gtvan  at  registration. 

Refunds;  Ragisiianti  who  notify  the  Office  of  tha 
Summar  Session  of  caneelletion  of  their  plans  to 
attend  a  program  less  than  ona  month  |2S  calendar 
daysl  bafora  tha  start  data,  will  ba  charged  a  cancel¬ 
lation  fee  of  20%  of  tha  tuition.  If  tha  registram 
does  not  appear  for  tha  program,  full  tuition  will  ba 
charged.  No  refunds  of  tuition  wM  ba  mada  to  those 
who  arrivs  late  or  leave  bafora  complating  a  program 
in  which  thay  hava  bean  ragistsrad.  Refunds  for  dor¬ 
mitory:  sea  Housing. 

Registration 

Rvgittrantt  should  rtpon  io  iho  moin  lobby  of  tho 
insttful%  77  Msssoohusons  Awomit  IBuMW>q  7 
lAbbyl.  bstwon  7:30-8:00  vn  on  tho  doy  tho  pre* 
gram  bogino.  Ootailod  informot^  about  tpociol  MIT 
faeilitias  and  sorvicos  will  bo  givon  to  oach  rogistrant 
along  with  difoctions  to  thotr  schodulod  classioom. 

Mai  and  Moosogos:  Rogistrants  may  hava  moil  and 
mossagos  addrassod  to  thorn  at  tho  Offico  of  tho 
Summar  Sassion.  Mail  should  cioaHy  ^icato  tho 
ragifftrant's  rtamo  ar>d  program  mmibor.  Urgant  tala- 
phono  mossagas  may  bo  caHod  imo  tho  Offica  of  tho 
Summar  Sossion  and  wo  shall  ottompt  to  contact 
tha  rogistrant  in  tha  classroom. 
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Housing 

DormHory  Accommodations:  Tha  MIT  dormitortaa 
on  campus  ara  available  to  alt  registrants.  Usual 
accommodations  start  on  tha  preceding  Sunday 
and  check-out  by  11:00  am  on  tha  following  Friday. 
Anyone  wishing  to  stay  Friday  avanmg  or  boyond 
may  do  so  on  a  "space  available"  basis  and  only  by 
arrartgtmant  diraetty  with  tha  dormnory  martagar. 
Rosarvations  ara  coMtrmad  in  tha  Notification  of 
Admiaston  and  should  ba  presantad  at  tha  dormitory 
upon  arrival.  Rsraons  who  wish-tomaka  artd/or  altar 
dormiiory  rosarvations  should  rtotify  tha  Offica  of 
tho  Sianmor  Sosaion  promptly.  PIOM  make  sura 
you  spactfy  on  your  application  tho  typo  of  accom> 
modstion  you  dasirm.  Housing  foos  ara  payaWa  to  tha 
Summar  Sassion  Offica,  E19-3S6.  MIT.  Cambridga, 
MA  02139.  No  monay  wiH  ba  coAactad  at  tha  domti- 
tory.  Spacific  room  asaignmants  ara  mada  on  your 
arrival  at  tha  domutory  dask.  Thara  ara  no  rafunda 
of  donratery  foot  for  Friday.  Saturday,  or  holidayt 
durirtg  a  two  waok  program. 

New  MMt  Campus  Housing.  471  Momorial  Oriva. 
Cambridga.  Massachuaam  02139;  16171  2S3-6S61 
lEntranca  on  Amhorat  St  From  Mamorial  Or.  turn 
fight  onto  Fowlar  Su  than  iaft  onto  AmiUrat  Stl 
Sk^l#  140  par  night  Ooubla  $50  par  night 
Children  (6-14  yral  13  par  night  (accorwnodatad  in 
sama  room  aa  parantsl.  Chinan  under  6  yaara 
of  ago  and  pats  sra  not  tiowtd  bi  dormiiorv.  Oil* 
dran  IS  yaara  of  ago  and  oMar  ara  chaigad  tha  aduh 
daly  rata  of  $40  rocohm  a  ■sparata  aingla  room. 
No  dontdtory  amployaa  la  amhortood  to  modtfy 
thoao  ragulaiiofia. 

Ptoasa  Nota:  Bad  Krtan  and  towels  are  suppfiod.  Oor- 
mitorias  do  not  havo  private  batha.  Rooms  for  man 
arvJ  woman  may  ba  on  tha  same  floor.  Tha  docmi* 
tory  is  epan  24  hours  por  day.  7  days  a  waak.  Air 
coirditienad  rooms  art  avaiiabia  on  a  first  como  first 
sorvadbaaia. 

Othar  Mousing  Accommodatlona:  Soma  participants 
prafor  tp  stay  at  nearby  hotals.  Tha  Martion  Cam* 
bridge  tha  Hyatt  Ragancy  Cambridga  aral  tha  Royal 
SerMsta  are  tha  closast  tp  tha  MIT  campus.  A  com* 
Plata  list  of  hotalt/mottls  may  ba  obtainad  by 
roqutst  from  tho  Summor  Sassion  Office  Applicants 
who  wish  to  makt  rosarvations  must  contact  tha 
hotal  daoetty.  Irviuiro  about  MIT  rates  at  tha  tima  of 
rasorvation. 

Dining  FadMas:  Meals  art  net  iiKludod  in  tuition  or 
dormitory  fats  (uniasf  specified  in  a  program 
brochural.  Thara  era  many  dating  faalitiM  on 
campue  irtcludatg  Lobdan  artd  Twenty  Chimnays  in 
tho  Stratton  Buildatg  (Studom  Canttrl.  WMor 
Momorial  and  tho  Faculty  Clue  In  addition  thora  ara 
a  variaty  of  diffarom  raataurants  surrourtdmg  MIT  in 
tha  Cambridgt/Botton  araa.  A  Ktt  of  rostauranta 
may  ba  obtainad  on  the  day  of  registration  in  Room 
5>1M  I7:30-9KX>  ami  or  at  tha  Offica  of  tha  Sum* 
mor  Ssisien  in  Room  £19*356  (9:00  am-4:30  pm. 
Mendar  through  Fridayl. 

Ibufiat  Information:  tbunsi  information  can  ba 
obtainad  lha  day  of  registration  in  Room  5*134 
(antranco  at  77  Massachuatns  Avartuai  from  7:30 
to  9:00  am.  thoraaftar.  at  50  Amaa  Strati  (Room 
£19*3561  from  9:00  am  to  4:30  pm.  Monday 
throt>gh  Friday. 
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REGISTRATION: 


F«a  mdude*  morning  and  atemoon  braakt,  kmcnaa,  rncsption,  dinnar,  and  couraa 
malarials.  Plaasa  infonn  us  at  taut  md  waakt  in  advanoa  o<  any  dialary  rasaictions. 


Baealvad  by  Daeamfaar  <3. 1»»1 
1-2partana 
3-5  parsons 
6  or  mors  persora 


umyantty/OownwuM  industry 

$1.07$  $1,195 

$  985  $1.07$ 

$  91$  $1.01$ 


Advanca  registration  is  mandatory  since  erwollment  is  Nmited  to  ensure  instructional  quality. 
Raolstrallons  must  be  received  before  Pecambar  27. 1991 .  Use  the  registration  form  m 
this  Drochure,  call  the  Office  ol  Continuing  Educahon  at 607-777-21 54  weelidays  9  am-4  pm. 
or  FAX  the  registration  form  to  607-777-4822.  Payment  must  be  submitted  poor  to  the  start 
of  the  course.  No  mall  will  be  daHverad  to  the  SUNY  Binghamton  campus  from 
Oacsmbar  20,  1991  to  Januafy  2,  1992  due  to  a  unIvarsIty  vrMa  shut-dosm.  AH 
ragistratlena  after  Dacambar  13,  MUST  BE  FAXED  (e07>777-4822)  OB  CALLED  IN 
(607-777-21$4).  An  answarInB  macMna  wW  taka  massagaa/raglslratlons  wtian  the 
efilea  la  etoaad.  Thaea  wW  be  checked  ragulaily. 


WHO  SHOULD  ATTEND: 


Engineers,  system  hardware  and  soltware 
design  specialists,  managers,  and  simula¬ 
tion  support  personnel  irvduding  product 
salesi  markcbng  representatives,  and  olhar 
professionals  associated  with  the  spedh- 
cation,  design,  tasting,  implemanlation,  or 
acquisition  ol  modem  flight  simulators.  The 
scope  and  organization  of  this  course  are 
especially  applicabla  to  a  variety  of  indus- 
iry.  government,  military,  and  universily 
personnel. 

_  OBJECTIVES: _ 


The  course  provides  a  comprehensive  over¬ 
view  lor  professionals  seeking  a  working 
understanding  of  the  Key  components  of 
this  impotlant  technology.  Tha  program 
also  serves  as  an  important  lorum  lor  prae- 
tiang  simulation  engineers  seeking  a  stata- 
ol-the-an  update  in  system  design,  apolt- 
calions.  and  resaarch  trends.. 

COURSE  DESCRIPTION: 


FtghiSimulalion  update — tgg2isauniqua 
five-day  program  co-sponsorad  by  tha 
American  Institute  of  Aaronauties  and  As- 
tronautics(AIAA)FSgfitSjmtilationTachni- 
cal  Commntaa  and  tha  Stale  Univarsity  of 
Naw  York  at  Binghamton.  Their  ooopara- 
tiva  aflcrts  have  produced  a  program  that 
addresses  all  maior  components  and  sub¬ 
systems  comprising  today's  oompiei  flight 
simulators.  Topics  are  organized  m  a  de¬ 
velopmental  sequence  leading  to  systems 
integration,  and  ultimately  to  system  syrv 
chronization.  evaluation,  and  validation 
strategies. 


Lacturars  are  leading  esparts  raoem- 
mandad  by  a  national  advisory  oommitMa. 
Each  topic  wA  provida  a  gan^  overview 
lor  lass  ischnieaHy  onantad  partkapanls. 
and  than  move  toward  a  more  In-dspdi 
ezaminalion  of  the  topic,  stressing  problem 
resolution  approaches  and  currant  appt- 
catKms  at  the  enginaenng  laval. 

TIME/LOCATION: _ 


Sign  in  —  January  6.  1992.  7:30-8  am. 
Cominental  breaklasi  —  8-8.'30  am  daily. 
Instructional  program  —  8:X  am-5  pm 
daily.  There  win  be  a  "Special  Tuple 
Session’  on  FrMay  aflamoon  dealing 
with  networking  of  davleas  In  a  com- 
binad  forces  stmulathMi  presented  by 
Gana  Wiehagan  of  PM  TRADE. 


Tha  course  wA  taka  place  m  Lecture  Han  9 
on  tha  SUNY  Bmghaimon  campus. 


CONFIRMATION: 


Confirmation  and  coursa  intomialien  wA 
be  asm  to  registrants.  If  not  reosivsd  Avo 
days  prior  to  tha  start  of  tha  coursa.  call  tha 
Offioaof  Continuing  Education  at 607-777- 
2154. 

HOTEL  A CCOMMODATIONS: 


Specially  rkscounted  rooms  ($60  singla. 
$75  rkxible.  includes  daily  iransponaticn  to 
and  from  the  campus;  $55  singla.  $65 
doubla.  without  transponationl  have  been 
reserved  lor  course  participanls  at  the  Hotel 
da  VAa.  80  State  Street.  Brnghamtcn.  Naw 
York  13901.  When  making  reservations 
(807-722-0000  or  800-322-3845).  mdicsle 
that  you  are  registering  lor  Has  coursa. 
Compkniantary  transportation  to  and  hom 
the  airpon  is  also  Indudad.  To  snsurs 
prafarradacoommcdatiors.  make  your  ras- 
arvalion  baiora  Dacamber  20. 1991.  A  let 


cl  oViar  accommodations  in  the  area  • 
availabla  on  requssL  Rassrvations  are  the 
rasponsibAty  ol  pamapams. 

CANCELLAVON/REFUND 
_ POLICY: 


ConUnnad  coursa  registrations  canceled 
withm  five  business  days  prior  to  the  start¬ 
ing  data  of  the  course  (Dacambar  27  or 
later)  are  subiect  to  a  $50  cancellation  tea 
Cancaltalions  recsivad  before  Oecambar 
27  wilt  be  refunrSed  in  fufl.  Relurxls  are  r^ 
ssuad  afisr  tha  course  has  begun.  Indi¬ 
viduals  failing  to  cancel  or  aflend  are  re¬ 
sponsible  lor  lull  payment  ol  tuition  Substi¬ 
tutions  may  be  made  at  any  time  prior  to  the 
beginning  ol  the  coursa  by  informing  tha 
OfllcsofConiinuingEducakon.  If  tha  course 
a  caneaiad.  fult  refunds  wA  be  issued.  The 
OIRca  of  Continumg  Education  rassrves 
Via  light  to  imil  anroSmafits. 
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_  TOPICS 


MONDAY.  JANUARY  6, 1992 
Simulation  PurpOM  and  Architocturt 
WALTER  CHAMBERS 
NMvai  Tr^rmg  Sysfams  Can^ 

Introduction  to  Rigiil  Simulation 

•  Componanta  o(  a  Simulator 

•  Usaa  ot  simulations 

•  Vslua  ol  simulators 

Training  and  Human  Factors  In  Right 
Simulation 

EDWARD  STARK.  Retirad 
SkMLaaming 

•  Tba  charaowstics  ot  oompieK  skills 

•  Prinqplas  of  skifl  laarmog 

•  Sansory  systams  m  tearmnQ 

•  Training  oOiectivas 

•  instructional  obiactrvas 

Piobiams  m  Ensunng  Transfer  of  Training 

•  Definition  of  trammg  obtecrvas 

<  Partormanca  measuremeni  and 
evaluation 

•  Operating  skills  versus  tactical  skills 

•  Simulator  fidelity 
The  Instructional  Process 

<  Measurement  of  performance  and 
learning 

•  Artifida/  tnteitiQanoa/expen  systems 

•  Pnnoptss  of  teaming  and  instruction 

•  Instructor  stations 
Training  System  Ertgirteenng 

•  The  sytiem 

•  The  process 

Mathematical  Modeling  I 
FRANK  CAROUaO 

Slate  Urwversrfy  of  New  York  al  Sing/iamion 
General  Cor^cepts 
Vehicle  Oyriamics  Modeling 

•  Fixed  wmg  aircraft 

•  Rotary  wmg  aircraft 
Coordinate  Transformations 
Numerical  Integration  Techneaues 

Computer  Syateme  Herdwere 
STEVE  SEiOENSTiCKER 
La^eon.  me. 

Simulaior  Prooessmg  Requiremenis 
HarAeere  Pertormenca  Issues 
Multf-Prooeteor  Architectures 
Current  SutaM  Computer  Systems 
inpuUOutput  Systems 

Reception 

TUESDAY.  JANUARY  7. 1992 
Computer  Systems  Software  Issues 
STEVE  SEIOENSTICKER 
Logioon.  me. 

Operating  Systems 
Modeling  the  Airaefl 
Modeling  the  Envtrorvnent 
instructionaf  Features 
Impact  of  Ada™ 

Visual  Simulation  Overview 
WALTER  CHAMBERS 
Navaf  Tretnog  Sysfems  Center 
Vision;  A  Purposeful  Behavior 
Visual  System  Limits 
Visual  System  Typet 
Cnecel  Systems  fmounemem  for  Specifie 
Tasks 


Image  Generation 
MICHAEL  FORTIN 
Hughes  Tfsining.  Inc. 

Yfhat  IS  CIG? 

•  Brief  history 

•  Applications 
Typical  CIG  Architecture 

•  FuncPona/  componens 

•  System  considerabons 
System  Charactenstics  ttitS  Features 

•  Oay/dusk/nigm 

•  Rasier/calliographic 
Data  Base  Impierrter^taoons 

•  Components 

•  Generation  tools  and  techniques 
New  ar^  Future  Trends 
Radar/Seneor  IG  fssuaa 

WEDNESDAY.  JANUARY  S.  1992 
Visual  Display  Systems 
JAMES  DAVIS 
IVEX  Cofpontion 
Demands  on  tne  Display  System 

•  Made  by  the  computer  image 
generator 

•  Made  by  the  simulated  aircrafi  type 

•  Made  by  the  training  requirements 
Display  Parameter  Measurement 
Cunent  Display  Technologies 

•  Real  image  dispitys 

•  Virtuai'image  diapieys 

•  Display  input  denioee  (monitors, 
protectors,  light  velvet,  etc.) 

•  Raster  versus  calligraphy 

•  Head-/tye*tracked  area  of  interest 
(AOi)  di^ays 

Novel  Display  Systems 

•  Relay  systems  for  non-CGt  imagery 

•  Using  loreshonened  optical  space* 

•  Celestial  sphere  simulation  and 
display 

Display  RftD 

•  Goals  of  RBD  programs 

•  Improvements  in  input  devcee 

•  Improvements  m  optical  auembliee 

•  Improvements  m  overel  system 
configuration 

•  Requirimenti  curreiWy  not  addressed 

Motion  and  Forco  Cuing  I 
EDWARD  MARTIN 
H^ghf-Rafferson  Air  Force  Base 
Reaeon  for  Simulation 
Mechanisms  of  Infonnabon  Pickup 

•  DefinitKKVreview  of  common  terms 

•  Perceptual  systems 

•  Haptic  systems 
Platform  Mobon  Simulation 
Washout  Techrvques 

« Onset  cuing 

•  High  pass  filtenng 
Gravity  Alignment 

THURSDAY.  JANUARY  9. 1992 
Motion  artd  Force  Cuing  N 
FRANK  CAROULLO 

Sfate  Unrversffy  of  New  York  ar  Btnghemten 
Performance  as  a  Basn  for  Mobon  Cuing 
Perceptual  Aspects 
ln>Cocfcpit  Cumg  Oevicas 
High-Q  Augmentation  Otvieet 
Cumg  Algorithms 


Mathematical  Modeling  II 
R.  THOMAS  GALLOWAY 
Newel  Tretnftg  S/srems  Center 
Aerodynamic  Modeftng  Conventions 
Aerodynamic  Design  Data 
Flight  Teat  Data 

Simulator  Validation  and  Verification 
R  THOMAS  GALLOWAY 
Newel  Training  Systems  Center 
Test  Requirements 
Test  Methodology 
Flight  Test  Conetation 
Pilot  Teiloftng 

THURSDAY  EVENIfKl: 

Flight  Simulation  Dinner 
DISTINGUISHED  SPEAKER 

FRIDAY,  JANUARY  10. 1992 
Control  System  Simulation 
JOSEPH  CORRAO 
f^omeus  Corporation 
The  Control  Loedmg  Servo 
Digital  Control  Loadmg  Systems 
Modeling  Flight  Control  Systems 
Pedonnance  Venficabon 
Autopiioi  and  AFCS  Simulation 

System  Integration 
GRANT  MCMILLAN 
Wnphf-Rsflerson  Air  Forco  Base 
Human  Sensation.  Perception,  and  Cumg 

•  The  need  for  cue  mtegraiion  and 
synchroruzabon 

Simulator  Cue  imegration 

•  Simulator  ride<>Ty  research  findings 

•  Simulator  sickness 

•  Minimizing  simulator  sickness  and 
integration  errors 

>  Standards  for  cue  miegration 
Simuisior  Cue  Synchronization 

•  Sources  of  bme  delay  and  mismatch 

•  Measurement  of  bme  delay 

•  Effects  of  delay  on  pilot  performance 

•  Delay  compensabon  techmques 

•  Standards  for  acceptable  delay 

Spoclol  Topic  Session 
GENE  WIEHAGEN 
PM  TRADE.  US  Army 
Appkeabon  of  Disthbuted  Simulation  m  the 
ConWmed  Forces  Training  Environoient 

Overview  of  Stateof- An 

Network  Architecture 

Processing  Requirements 

Transport  Delay 

Future  Apphcations 
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INSTRUCTORS: 


fuank  y.  carduuo  (FUgra  SMuim  \joam 

Tccnncy  Coordinator)  •  an  Aasooow  Piptiaaor  at 
Macftancoi  Enyr>— nng  n  mo  Themoa  J.  WoiMn 
ScnootctEngmoonno.AooiiOdScuneo.andTotfwot- 
ogy.  at  tw  Sum  UKvwwty  ot  Now  at  ynghonoan. 

Now  vtrtL  Among  mo  court  oa  ho  Moenoo  aro  mo 
QriduaNeDuriaim«gWaowuiMon.PiolooaBfCaidiilD 
oonducMiQoaatcninMtiapartagiDnanaiawMaliow 
of  tMual  and  meoen  OMO  m  iMMM  00  wol « 

oompMaiionat  modtoda  tor  root  MM  oyMMM  Ho  •  an 
acM  oonoUtam  «  fM  aroa  and  m  tha  omMOon  ot 
vortdo  dynanNca  tor  many  aaroopaoa  eompanwo  and 
US  gmaimmorm  apanriao  Piiar  B  M  lommg  mo 
taeunv.  11  yoaro  ago.  INotiMor  Carduto  apam  u 
Ifianoralur^jaiHa  nmiiiaanfiiniiiigty  mnainlWai#i 
br*.  HodanAaaocMMraloofOtdioAlAA.ator»Mr 
cftaofMnottMoFtigwSiiMtaBonToerwcalConwdi 
too.  ounor%a  oiomboralM  UM  Sooneoo  TadMcai 
ComwMoa.  and  woo  Moidod  tw  dinoMi  TrooMig 
Award  01 1M1  lofhiocenatuaonaMaomiMaontaov 
aig  Ho  •  alao  a  monmor  at  ft#  ddAOE  SocMty.  fM 
Aaroopaco  Madfeoi  Aaaoaaaon.  and  Bo  AmoncMi 
Aaaooaaon  of  Engmoonng  Educaiort  Protaiaor 
CardiBo  «  mo  author  of  tP  Mchncd  paporo  m  boti 
tiigro  and  ground  wohcu  aonuMaon.  numorouo  r»> 
pons,  and  has  boon  awardad  a  paiani  for  mo  *Ad- 
vancadG-Soai*  HwoducaaortaioarAgroundmeiuaaa 
undorgtaduoM  and  groduoM  dogrow  m  aoroopaeo 
ongoMonng  arM  appaod  mamomaaca  roapocMo^- 
WAATCII  s.  CHAMMM  «  orw  of  Bo  Na«y  a  Bp 
0  ipana  m  Bo  hatd  of  wauai  MtfmoBgy  arto  «  oirrorMy 
manogoig  Ba  Amraneod  Simulaban  Conoopta  Onw 
aun  SyoMm  at  Bo  Navat  Traoong  SyoMma  Caroor.  Ho 
grodiiaMa  iMm  MarMtal  UnworMy  m  1M1  wdh  an 
ongnaoroig  oDonca  dogroa.  Ho  OMiudMMty  Pagan 
h«  catoor  B  aiMnco  roooorcB  and  doaign  oNB  Ba  Ad 
Eoroa  Awarocs  laBoraiory  ai  dMgM*Paaaroon  Air 
ForeoSooa.  Mr  ChanBaro  hao  oBo  woroad  odh  Ba 
Navy  on  auch  proiocia  ao  Ba  doBM  and  PooaaBn 
roonoy  oyoMrrm.  Ho  wm  Om  propoci  ongnoor  lor  Pb 
Vtaua)  ToBlwtology  Noyaeh  Swuay  dotoBprnara 
and  protopat  irivosiigaMr  on  aavoral  irommg  odocBrB 
noao  foaaarcn  propocaa  Mr.  Chambort  o  Ba  am 
vwomor  ot  a  Mo  Aghong  ana  oomroi  avKMor.  an 
advoncod  trainar  tor  no\i  «(ainmg  Ho  woo  awardad 
mo  doFloroz  Trojrwig  Award  by  AIAA  B  \99*  <or  hd 
ouutandmg  act-  omonia  b  Nghi  OBiuUoon  and 
aoroapoca  raaa^  n. 

JOSEPH  H.  COHRAU  «  a  sorvor  atafl  orgmor'  wB 
OpBor«  Corg  •  US  boiad  conauiong  wm. 
Nfttoro  hoprovi  .  ^ngmoomgconouMrtgoorvioooB 
aanjlaior  irvaaurori.  mofor  aoMtao.  and  m*tary 
higfaram’  noonuro  IM.Corroeaopaa^daonuM* 
aonot'  voNotg  loodbadi  cororola  matuOng 

hordr  '-Nuro  doagn  M  SBiuMior  eentoi 

Bodmg  4.V  Maori  ayaiomo  Ho  hoa  boon  rwoNad 
wan  dynamic  oyoMm  wodaing  lor  H  yoara  and  hoa 
dOMlopad  boB  analog  and  Bgaal  oonaol  loaBng 
ayBowM.  Bebidingday otl^digdaloiiaiMno.  IM. 
CotToo  tuB  davoMpad  aacrofi  niMO  ooMot  aanwim 
OOna  tor  UB'o  A3N.  STf?.  fTS?.  1747.  B7S7.  B7E7. 
OCt.  OC10.  Lion  toll  fHgm  otmoiotoro.  and 
RoAoeuno'O  Tag.  C5.  ASig.  F2S  Ughi  aonutBoro.  B 
addboAioaonnQawiBOpnaio.nahooaanMdiMt- 
amo  on  ongBoarmg  atada  01  Ba  SBgor  ConBOnyAjrii 
Dmaion  b  8>tgnawaon.  Now  Vbrk.  nohociono  Be.,  b 
Tampo.  Flondo:  and  Bo  Boamg  Company  m  SoaOM. 
MOarwtgion  Mr.  Corrao  hoidi  o  baehaier  of  aaonoo 
dogroa  from  Rutgoro  UnwwMty  and  <  a  mombor  of  Ba 
AIAA 


MICHAEL  eORTW  lomad  Hgghao  Trammg.  Be. 
(RaoBuoan)  m  iP7a.  Hm  worn  b^oNoo  many  lacnm 
cal  araaa  ol  wouai  atfnuaaon  BcJudBg  data  baaa 
davQiepniani  and  produebon,  MehncM  madtaiBO. 
and  produei  managarrMra.  Hw  aipanonca  oovan  a 
wMarangaolonagaganaraMndaBcailiommaaartr 
RadMuaBnNmwiaw  fyoMmo  MBaoMtant  ium  el 
Ba-Mi  oyaMmo.  Ha  ai  oaronay  angagad  m  ditnmg 
viauol  tysMiii  oonlgurMna  Mr  vaneya  apphcaaeno 
uattmg  Ba  KTI  McmPOLY  ■  aa  wal  aa  onaga  gar^ 
araoon  dewcao  bom  aBar  oouroaa.  Mr.  Fomn  ra> 
eawod  iM  bachaior'o  dogma  m  mtft  from  FierMi 
Suia  Unwaroay  Ha  waa  a  naval  awaior.  Rymg  agM 
aaaeti  Mcntl  and  waa  a  Navy  produebon  aeoapMnea 
pilol  lor  Bo  A- 70  end  E  McrafL  HO  a  ewToniy  Ba  Boa 

priiidira  al  Ba  Fen  Wort^Maao  branch  otBadi- 
AOESodoly. 

R.  THOMAS  QALLOWAr  a  an  aoronauoeal  ongmoor 
and  taod  ol  BO  SBiuioaon  Oynomiea  Branch  01  BO 
NavM  Tranmg  Syoiorra  CBMr.  Mo  trnpenmarn 
Bdudo  Bo  BMgaoon  el  Rgm  aimuloiion  roquom 
monta  boB  lor  reury  wmg  am  tied  mng  paoi  troBBg 
For  many  yaoro  ho  has  boon  oBonaivolyinvolMdwOh 
Bipro«v^  BO  WoMy  el  Navy  liighi  aonuloioro  Brough 
Bo  MptMOtan  ol  airvan  Sight  (tot  locnneiogy.  Mr 

Gaflowty  lormony  woriiod  aa  a  flig«  tost  oi^Qiraor  ot 
Bo  Naval  Air  Tost  Cantor  BPaaMarbRNar.M-  nd. 
Ha  haa  parocaatod  B  ma  oavitopmani  and  avu^m^ 
el  many  Navy  Sght  avnuiMoro  and  has  authmud 
aoMraUaehncBtpaporaonftgtuSdawyiaaipricocai 
LV  Gaaoway  hoida  a  BSAE  irem  Oaorgia  Taeh.  an 
MSAE  Irem  Pnncoion  Urwvarooy.  and  •  a  graduaco  el 
Bo  US  Naval  Toot  pmi  Senooi  ongiH4BBg  cwfteu- 
Mm.  Ho  a  0  mmnbor  ol  tno  AMA  and  Ba  Amancon 
Hosoopior  Sbooty- 

COWARO  A  MARTM  a  a  ^Mhnirai  apaeiMst  B  BP 
Sight  MdinMaanMMaoBMuaonbiandt.diiocwi 
ol  Support  Syoioma  Engmoonng.  Aoronauical  Syo- 
toma  Ohwon  ol  dBgrM-Paaoroen  Air  Fereo  Soso.  Ho 
OMho^  No  as  B  oMcaaoi  ongmaonng  bom  Bo  Mr- 
goM  Maury  baauw.  ha  maoMT’o  B  aioetncal  ong- 
naonng  bom  Syraeuaa  umvorady.  and  PhO  m 
macbcai  angmoMBg  bom  OMO  Staia  Unwarpty.  Cur- 
rarmy  ho  a  BvDivri  '•modaSnaonellhghiaimuiaior 
(Mpuy  roQuirtmanta  with  omphaaa  on  (actual,  visuai. 
and  wrv,^  body  mcBon  anamotnrta  (or  convoying  task 
cntcai  motKB  viiormaoon  Ha  a  alae  rooponaaio  tor 
tha  dtvotopmoni  and  ovaMaoen  ol  trammg  ayaiam 
roQuvomonta  and  Bo  mMinn  ol  now  MchnoiogMi 
mto  uammg  products  Ha  haaovar  twonty  yoaro  lach- 
ncaiandmanagomontatpanancamaareapacaaBM- 
latan.  al  Smgor  Compor*y-LmA  Owaart  tndBa  Ar 
Forco  Aamnautical  Sywama  Ownaan. 

CRANT  R.  McMRlAN  a  an  angnaanng  rotaarth 
ptycnologatwtfiBaArmairongLaboraierystWbighl- 
Panarson  Av  Ferea  Saoa  Ma  t  •  yaoraol  protoaaanai 
aiponarma  hovo  amphoaaad  Ba  anaiyta  and  medak 
mg  ol  human  parformanea  01  fiion-machmo  ayiiama. 


Ounng  tho  past  1 3  yoaro  ho  hoa  manogod  0  rosaorch 
program  mvostigatmg  wmai  cumg.  mouon  oang.  arm 
tima  doiay  aauoa  tor  ftigni  amiulator  otsqn.  Or 
UcMdan  roconrod  ha  BA  m  poyenoMgy  born  Whoaion 
CoBogoandhaMAandPhOmoipormiontaipoycnoi- 
ogy  bom  Boyier  Unwonay. 

STEVE  SCnCNSnCKBR  is  a  program  davoMpmorb 
managor  hr  Ba  TacbcM  and  Trammg  Syaiona  Owi- 
a«n  ol  Logcen.  Be.  Mo  moat  raeani  aaagnmMb  woo 
tyttam  arcMMet  on  tha  SpacMi  Oparationa  Foroao 
Awcraw  Tfommg  Syaiam.  HaraaponsBilriiaamcMdod 
ovarol  daagt  at  a  aanaa  ol  inaad  woapen  lyawm 
traifaro  to  support  maomn  rahaaital,  Poor  to  Bat  Mr. 
SatOanaacliarwaaBaptegfammiogorenLogcont 
ModulafSimulawicencapiOafinamnpfoyam.Hahoa 
alao  managtd  Bo  dawatopmam  ol  aavam  woNoa 
eatad  BobueMrOpormor  Sabona.  Ho  hi  i  an  ur>- 
dorgraduaia  dagmo  jm  ComordM  .aonar  Cologa 

and  a  masMT'a  dtgroa  m  0)  Mama  namagamori  bom 
BaUn»varibyfllSouBamCaiOoiTM.Mr.S»oanaaqMr 
has  alao  tau^  gr>.  Aiita  Mvoi -ouriaa  at  Waa  Coast 
Unwofoby  B  etviina  aysMrr  .jgn.  eompuior  archt- 
iwcturo.  and  mcroprocosu.  Ho  has  wrmon  rwnor- 
oua  tociwacai  papd*i  on  moduur  aimuiatoa.  SBiutator 
noiworttmg.  atid  mttrucMr  support  sysioms  Ho  a«so 
pailv.pa)oamanumboroig  mmmoni'industrywoni- 
mg  groupo  dowoiopmg  ¥arau»atanoanjs  appKoftio  to 
smib»  ora. 

EDWARO  A  STARK  rocotvod  tvs  BA  m  paychetogy 
bornWifianootgCoilagamiaog.anMAmpaycnoiogy 
bom  Oowtmg  Gmori  »  UnwOfoOy  m  tgso.  and  a 
PhObomihoCnc  Stktou  moroilymiftSS  Ha  taught 
paychetogy  at  BoMmg  Groon  and  HoMomorg  Coliigi 
angcurtot%tbbcnoa  human  Ibctcroangmaotmgoaa 
mambar  ol  BO  SUNV  adiunci  loeuiiy.  Ha  began  na 
jamt  m  trammg  rpsaareh  and  ammiaaon  m  ISSS. 
partrtpaang  m  tbiaarch  m  tho  bammg  ol  mlanbymon 
mgarmercrowoiMhGoorgoWashmgtonunwo^a 
Human  ftoaoMtaa  naaaorch  ORca  m  Fon  Bomno 
■no  Fort  Knea.  Dr  Stam  worbad  ao  on  ■ngmoo'mo 
poye*‘oiegiot  with  unk  Avioiion.  IBM.  and  Ban 
Aoroayatoms  bom  i9SStoi9W  HonnuniodtoLmk 
B  tp66.  rotBngm  t99S.  Ounnghaearooratimk  ho 
partcmaiod  m  o  numoor  Ol  sturkos  o(  airerafi  soaco- 
croR.  and  tank  crow  irammg  and  smiulahon  roguvo- 
moms  Ho  comnbuiod  to  Bo  dosRjn  ol  iNt  US  Navy  s 
Eiponmanial  Trammg  SmmiotBn  Systom  ano  mo 
Navy  Pilel  Trammg  Systom  Ho  was  aiw  mvorwod  m 
Bo  dsftgn  et  SBMiators  lor  or  eornpoi  vMrvng  and  tor 
BO  F-$.  P-X.  F-14.  UH-t.  AH-64.  mM  B-S?  McraR 
Ho  hot  boon  ospODoSy  concomod  wiB  Bo  lovots  ol 
kdakry  raquood  m  maiBwmg  Bo  bammg  vaMo  ol 
SBiuiaiero  and  bammg  dovcos  and  m  mmmvrmg  Bo 
modonco  and  oSoeia  et  bmuMior  sMtnosa  Ht  riaa 

mods  mart  Ban  Bory  eorwMubena  to  vanoua  MthnK 
eat  cenfaroncaa.  avnutsaen  cotwias.  and  tarn  B 
ibBT.  Dr.  Stark  was  awardad  Bo  doftoras  award  by 
Ba  AIAA  hr  hM  contrBubona  to  aaroapaca  bammg 


RfOMTRAnO^Om 


Fbghi  Sbnuhlhn  Updoh  ~  1M 


JorwaryAlA  iSSt 


Comoany  Addrtsa  (mcMdo  mtomit  eedoa) 


JAMES  U  OAVtS  IS  a  gaduato  ol  Ba  MaaoaehuaatM 
Btaiuh  at  Tachnohgy  wnara  na  aamad  No  B$.  MS. 
EE.  and  PhD  dagraaa  b  aitancal  tngBaarwg  Or 
Dobs  tomad  IVEX  Cerporaoon,  Norcroaa.  Oaor^  b 
March  tggt  as  BOO  proshonr  of  ongmaonng  allor 
spondmg  ton  yaara  wdh  noOftuwon  ffBMMtion  At 
Radrffuwon.  ho  was  managor  ol  iho  Lew  Coat  Vhsuoi 
Produeia  Qroup  at  its  (aokty  b  CraoMy.  England 
ProBoua  to  that,  ha  waa  RSOmanagar  ai  aiAiiBgion. 
Totaa  aaa  (new  Hugnaa  TraBmg.  tne.)  hi  has  pub- 
kahad  BiamaiMnaSy  on  a  range  ol  tep«a  BCMdBg 
hokcephr  Bouoi  diagoyi.  atnaer  umuoMn.  eoAmo- 
Mn.  and  hwecai  bmam  ayaiama  Ha  •  an  aeava 
mambar  olBa  AIAA  Flight  a  BtuhMnTacbncM  Cam 
moat.  Ba  SiO  SympoaMm  Emcubm  CammoMt. 

Mid  Ba  NSIA  Sonuaier  and  Tramar  RED  Suboemm*- 


(  )Chodionehaad(Payabhh:  SUNV  Courso  000023- 1  if) 

I  )  Pircnaaa  order  ancioaad. 

ti  paying  by  VtSA  or  MastorCard.  eemphw  BO  haewing  mhrmoaon 

(  ]VISA  (  )UostorCard  Eip  Dots 

Aoeowni  namwne  ■ 

StgnmMO -  - -  --  -  - 

"rrrir  I  mirirr-  ap7-777^fS4.  woobdayo  Fam-ipm  or  FAXSP7777-4S22 

AP  rothbobano  oflor  Oocombor  13  MUST  BE  FAXID  OR  CALLED  BL 


bbP  oampMad  iogHbobon  hnaia: 

Woiaan  Scnao*  CoraiMmg  CduoMon 
Sfah  UwiWMBr  R  Ongnomtan 
POBmIOOO 

■vgwnoan  NT  mWRoeo 
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Introduction 


ThcCourM 


Although  (light  simulation  plays  a  very  large  part  in  aviation  development  and  training  there  is 
very  little  consideration  given  to  the  sut^ect  in  either  aeronautical  engineering  or  computing 
degree  courses.  ConsaquenUy  those  graduates  entering  the  (tight  simulation  industry  have  little 
background  on  which  to  start  their  career. 

The  purpose  of  this  course  is  to  extend  Ihe  degree  level  coursework  to  introduce  the  prvKiples 
involvad  in  (light  simulation  so  that  a  good  fourxjation  is  laid  for  career  development  The  course 
will  be  both  analytical  and  descriptive  so  that  it  will  also  be  suitable  for  simulator  system 
managers  or  maintenance  engineers  who  ctxjid  benefit  from  a  course  which  would  broaden  their 
knowledge. 

The  course  was  developad  in  conjunction  with  Ihe  Royal  Aeronautical  Society  Flight  Simulation 
Group  who  oorrtinue  to  give  their  support  arxi  approval. 


The  philosophy  of  the  course  is  to  provide  a  coordinated  coverage  of  the  principal  elemants  of  a 
flight  simulation  system,  modellirtg,  software,  motion  and  vision  systems,  through  to  its 
application  in  traning  and  research.  To  achieve  this  objective  the  (dnowmg  topics  will  be  oovared; 

-  Introduction  and  Bamertts  of  Simitetion 

-  Modelfing  of  Framework  artd  Coordinates,  Aircraft  and  Envirorunant  Avionics  arxi  Systems, 
Cockpit  Sound  and  Feel 

-  Real-time  Computirtg  and  Software  Systems 

-  Motion  Cueng  Principles  and  Systems 

-  Vision  Cueing  PrvKiples  and  Systems 

-  Instructor  and  Oper^  Stations 

-  Overall  Systems  Approach  and  Management 

-  Certification  of  Simulator  Systems 

-  Civil,  MKtary  and  Research  Appications 

The  papers  will  be  presented  by  practising  specialists  in  (light  simulation  from  irHkJStry  and 
research  organisations.  Attention  is  paid  to  the  integration  of  the  material  of  these  expert 
contributions  into  a  coherent  presentation  of  modem  flight  simulator  systems.  Each  specialist 
session  wil  be  Ibllawad  by  a  period  for  open  discussion  to  enable  the  participants  to  darify  or 
extend  the  topic  and  experience  has  sho^  that  because  of  (tie  wide-ranging  backgrounds  of 
the  delegates,  the  discussion  can  be  very  lively. 

Visits  to  simulator  installations  are  irxduded  to  provide  a  practicat  appreciation  of  (he  prkibples 
covered  by  the  course. 
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The  Speakers 


Qualifications  for  entry 


Fm 


General  Information 


Enquiries 


The  lectures  are  presented  by  specialists  from  the  leading  industnes  and  research 
establishments  involved  in  flight  simulation.  Their  illustrative  material  Is  based  on  modem 
systems  and  techniques  of  current  interest 


Whilst  no  precise  academic  requirements  are  laid  down  the  course  will  be  of  great  benefr 
those  possessing  a  degree  in  engineering,  physics  or  mathematics;  alternatively  the  course 
be  suitable  for  those  of  lower  academic  qualification  but  who  have  experience  in  the  simulatxx 
aircralt  industry. 


The  tuition  fee  of  £850  oovers  course  notes  and  a  copy  of  TTight  Simulation*  by  J.  Rolfe  &  K. 
Staples.  The  acoomrrMdation  fee  of  £230  covers  full  board  residence  from  Surtday  afternoon 
unH  Friday  after  lunch. 


The  members  of  the  course  wHt  be  accommodated  in  individual  study/bedrooms  in  one  of  the 
residential  halls  situated  on  the  institute  campus.  Full  assembly  instructions  will  be  sent  to 
members  shortly  before  the  course  begins.  The  Institute  is  situated  between  Bedford  and  Milton 
Keynes,  within  easy  reach  of  London  and  the  Midland  and  readily  accessible  by  the  M1,  or  by 
rail  to  Bedford  or  Milton  Keynes  and  thence  by  busortaxi. 


Further  information  may  be  obtained  from: 

Course  Oifactar«  Or  Martin  E.Eshelby  (0234)  7501 11  Ext  2118 
or 

Mrs  J  A  Yeomans  (0234)  752744 
or 

Miss  AL  Roff  (0234)  7501 1 1  Ext  3564 

Cranfield  Instituta  of  Technology.  Cranfieid.  Bedford  MK43  OAL 

Telephone:  Bedford  (0234)  750111.  Telex:  825072.  Fax;  (0234)  751206 
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The  College  o(  Aeronautics,  Cranfield  Institute  of  Technology,  also  mns  a  large  number  of 
courses  in  aviation  sutqects  including  one-week  courses  in  Human  Factors  in  Aviation. 
Introduction  to  Flight  Dynamics,  Safety  Assessment  of  Aircraft  Systems,  Reliability 
Analysis,  Introduction  to  Aircraft  Stress  Artalysis,  Post  Crash  Management  and  a  seven 
week  course  in  Aircraft  Accident  Investigation.  Special  Short  Courses  designed  to  meet 
the  particular  training  needs  of  an  individual  organisation  can  be  arranged  as  requirad 
either  at  Cranfield  or  on  an  organisation's  own  premises.  One  year  MSc  degrees  are 
offered  In  Air  Transport  Engineering,  Air  Transport  Management,  Aerospace  Vehicle 
Design,  Astronautics  and  Space  Engineering,  Dynamics  of  Engineering  Structures, 
Structural  Design,  Aerodynamics,  Avionics  and  Flight  Control.  Applied  Right  Mechanics, 
Computational  Fluid  Dynamics. 


The  MSc  course  in  Aerodynamics  is  modular  (2/3  weeks).  Further  details  are  available  on 
request. 
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APPENDIX  B 


ESTIMATE  LETTER 


Binghamton 


State  University  of  New  York  at  Binghamton 
P.O.  Box  6000,  Binghamton.  New  York  13902-6000 


Office  of  Continuing  Education 
Thomas  J.  Watson  School  of  Engineering. 
Applied  Science,  and  Technology 
Telephone  (607)  777-2154 


January  20,  1992 


Mr.  Theos  D  McKinney  Jr. 

U.S.  Departnent  of  Transportation 
Federal  Aviation  Adelnlstratlon 
ACN  360 

Atlantic  City  Airport,  NJ  08403 
Dear  Mr.  NcKlnneyi 

Pursuant  to  our  discussions  during  the  flight  slaulatlon  short  course,  I  have 
coeplled  prograe  cost  Inforeatlon  regarding  a  possible  offering  of  the  program  In 
Atlanta  Georgia.  Lata  Suaaer  or  early  Fall  would  probably  be  most  convenient  froa 
our  perspective.  However,  the  dates  remain  flexible  based  on  your  requirements. 

I  estimate  that  we  could  offer  the  program  following  the  sane  curriculum  and  length 
for  $  1,330.00  per  person  with  a  minimum  enrollment  of  thirty  five  people.  If  you 
decide  to  hold  the  program  In  Oklahoma  City,  the  cost  night  vary  a  little  based  on 
airline  expenses.  I  suspect  that  the  differences  are  marginal  though. 

In  calculating  the  costa  for  the  program,  I  used  several  assumptions  based  on  our 
preliminary  discussions  last  week, 
these  Include  the  followlngt 

*  The  Individuals  would  be  responsible  for  buying  their  own  lunches  and  dinners. 

*  The  Monday  evening  "get  acquainted"  reception  would  be  dropped  from  the  schedule 
as  would  the  Thursday  evening  dinner  and  after  dinner  speaker. 

*  Tour  organisation  would  arrange  for  and  pay  any  rental  for  audio  visual  equipment. 
This  equipment  Includes:  a  large-screen  projection  unit  with  both  3/4  and  1/2  Inch 
video  tape  capability,  a  light  pointer,  a  35  mm  slide  projector  and  four  to  six 
trays,  two  overhead  projectors,  and  screens  for  both.  Lastly,  Grant  McMillan  used  a 
PC  with  a  projection  unit  this  year.  This  could  be  eliminated  If  needed. 

*  The  participants  would  be  responsible  for  their  own  lodging  arrangements  and 
related  costs. 

Ve  would  provide  refreshments  at  the  breaks  and  before  class  each  day. 

If  you  decide  to  add  any  Items  to  our  side  of  the  arrangement,  the  costs  would  need 
to  be  reflected  In  the  registration  fee. 

An  alternative  might  be  to  open  the  program  up  to  some  other  organizations  In  the 
Atlanta  region  such  as  the  U.S.  Coast  Guard,  Delta  Airlines,  etc.  The  registration 
fees  from  tjiose  participants  could  be  used  off-set  additional  costs  associated  with 
the  added  services. 

Please  feel  free  to  call  If  you  need  any  additional  information.  The  prospect  of 
offering  the  program  for  the  FAA  in  Atlanta  Is  very  exciting  and  I  hope  that  ve  can 
make  this  a  reality. 


Sincerely, 


Gary  J  Arnold 
Director  of  Continuing  Education 
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APPENDIX  C 


ACADEMY  COURSE  ANNOUNCEMENT 


22102,  FLIGHT  SIMULATOR  EVALUATION 
Class  Length:  40  hours  Training  Manager  AAC-951 A 

THIS  COURSE  IS  FOR  AIR  CARRIERXSENERAL  OPERATIONS  IN¬ 
SPECTORS.  IT  CONSISTS  OF  CLASSROOM/SIMULATOR 
laboratory  INSTRUCnON  IN  THE  TECHNIQUES.  PROCE¬ 
DURES,  POUCIES  ANDCRTTERIA  OF  evaluating  AND  APPROV¬ 
ING  FUGHT  SIMULATIONS  USED  IN  TRAINING  PROGRAMS.  THE 
TRAINING  PROVIDED  ENABLES  INSPECTORS  TO  INITULLY  CER¬ 
TIFY  AND  APPROVE  SIMULATORSmSUAL  SYSTEMS  QUARTER¬ 
LY.  INSPECTORS  USB  FOKXER  CONTROL  LOADING  TEST.  MO- 
TION  TEST.  AND  VISUAL  TEST  EQUIPMENT.  OTHER 
REQUIREMENTS:  POSSESS  AN  ATP  CERTTFICATE  WITH  A  TYPE 
RATING  IN  AT  LEAST  ONE  LARGE  TURBINE-POWERED 
TRANSPORT  AIRPLANE  OR  LIGHT  TWIN  JET  EXECUTIVE 
TRANSPORT. 

Prcrequbitcs:  Nona 
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